as fires, wave action, storms, floods, and droughts (Sousa, 1984; Estes et al., 2001; Bruno et al., 2003; Terborgh and Estes, 2010; Turner, 2010) . The varying strengths of these interacting processes have been debated throughout the history of modern ecology (e.g., Power, 1992; Estes et al., 2001; Bruno et al., 2003; Meserve et al., 2003; Bando, 2006; Reed et al., 2011) , but it has gradually become clear that all four processes are present to some degree in virtually every ecosystem on the planet, with the relative importance of each being somewhat context dependent (e.g., Zhang and Adams, 2011) . Human actions have modified these forces across ecosystems in countless minor and major ways for many millennia, likely even prior to recorded history (Rule et al., 2012) . However, in recent history, human impacts on these forces have been larger in scope and magnitude and have occurred more rapidly than ever before because of massive increases in human population and resource consumption, leading to human dominance of many global ecological processes (Imhoff et al., 2004; Schlesinger, 2006; Strong and Frank, 2010) .
Though human actions have affected all four processes, top-down processes have been particularly strongly altered through over-hunting of large top predators and habitat destruction, leading Estes et al. (2011) to suggest that the loss or marginalization of top predator populations "is arguably humankind's most pervasive influence on the natural world. "
The loss or diminishment of top-down control can have dramatic consequences on ecosystem structure and function because top predators help regulate population, community, and ecosystem dynamics through consumption of prey, altering the behavior of prey through risk effects, initiating trophic cascades, and altering nutrient and biogeochemical cycles (Goldschmidt et al., 1993; Estes and Duggins, 1995; Pace et al., 1999; Terborgh et al., 2001; Heithaus et al., 2008; Beschta and Ripple, 2009; Schmitz et al., 2010; Estes et al., 2011; Burkholder et al., 2013) . For example, the extirpa- Research (LTER) sites where long-term studies reveal what appear to be common themes relating to the roles of large top predators in coastal systems. We discuss three specific themes: (1) large top predators acting as mobile links between disparate habitats, (2) large top predators potentially affecting nutrient and biogeochemical dynamics through localized behaviors, and (3) individual specialization of large top predator behaviors. We also discuss how research within the LTER network has led to enhanced understanding of the ecological roles of coastal large top predators.
Highlighting this work is intended to encourage further investigation of the roles of large top predators across diverse coastal aquatic habitats and to better inform researchers and ecosystem managers about the importance of large top predators for coastal ecosystem health and stability.
(sudden rapid increase) of the mule deer (Odocoileus hemionus) population, leading to over-browsing, a reduction in woody browse cover, and eventually famine among the deer (Leopold, 1943; Binkley et al., 2006) . Similarly, in Yellowstone National Park, the extirpation of wolves (Canis lupus) in the early twentieth century led to an increase in the elk (Cervus elaphus) population, a concomitant decrease in the recruitment of deciduous tree species, and related effects on ecosystem structure and function (Ripple and Beschta, 2012) . Also, on predator-free islands artificially created by the construction of a hydroelectric dam in Venezuela in the 1980s, herbivore densities increased 10 to 100-fold relative to the mainland, and the plant communities on the islands were severely negatively impacted (Terborgh et al., 2001) . Lastly, recent research shows that predatory spiders can even indirectly affect the nutrient content of soils and plant-litter decomposition rates through fear of predation by their grasshopper prey (Hawlena et al., 2012) .
Coastal areas contain some of the highest densities of humans on the planet and have been heavily developed as a result (Small and Nicholls, 2003) , causing coastal aquatic large top predator populations to be particularly vulnerable to human actions (Jackson et al., 2001; Ferretti et al., 2010) . Given the high productivity and importance of coastal areas to human populations (Barbier et al., 2011) , it is crucial to understand the roles of large top predators in these systems so that we can predict the potential conse- Perhaps the most well-known long-term study is that of sea otters (Enhydra lutris) within the kelp forests of the Aleutian archipelago (Estes and Duggins, 1995) . (Steneck et al., 2004; Österblom et al., 2007) , and overfishing of large sharks along the US eastern seaboard, which Myers et al. (2007) Adam E. Rosenblatt (arose007@fiu.edu (Fittkau, 1970 (Fittkau, , 1973 . Also, even short-term concentrations of nutrients excreted by piscivorous seabirds at artificial roosting sites can alter the composition and biomass of seagrass communities over multiple decades (Herbert and Fourqurean, 2008 (Palmer and Mazzotti, 2004) . These "alligator holes" provide refuges for the alligators themselves when the surrounding marshes dry up during the dry season in south Florida, but they also provide valuable refuges for other aquatic organisms (Craighead, 1968; Palmer and Mazzotti, 2004 (Bolnick et al., 2003; Araujo et al., 2011; Dall et al., 2012) . This type of intrapopulation variation in behavioral patterns has been variously termed contingents (Secor et al., 2001; Mather et al., 2010; Pautzke et al., 2010) , behavioral syndromes (Sih et al., 2012) , personalities (Ogden, 2012) , and individual specializations (Bolnick et al., 2003; Araujo et al., 2011) . Common individual behavioral differences include boldness-shyness, avoidanceexploration, aggressiveness-passivity, and sociability-asociability (Conrad et al., 2011) , and individual specialization can lead to differences in foraging/movement tactics and prey selection (Bolnick et al., 2003; Araujo et al., 2007) . Behavioral specialization can thus have important ecological implications (Bolnick et al., 2003; Sih et al., 2012) ( Figure 3a ; Pautzke et al., 2010) . About 60% of these seasonally resident striped bass returned to PIE the following year after being detected in overwintering locations hundreds of kilometers away Mather et al., 2013) . This is surprising given that feeding site fidelity for migrants, which increases the potential benefits of local knowledge and 
